Introduction {#s1}
============

Selecting a systemic treatment for metastatic breast cancer (mBC) is a complex process. Systemic treatments prolong survival and enhance quality of life but are not curative; therefore, the use of minimally toxic endocrine therapies is preferred to the use of cytotoxic therapy whenever reasonable. Approximately 67-70% of all metastatic breast tumors contain estrogen receptor (ER) and progesterone hormone receptor (PHR)-positive cells \[[@R01], [@R02]\]. International guidelines recommend hormonal therapy rather than chemotherapy for luminal mBC without symptomatic visceral disease \[[@R03]-[@R06]\]. Endocrine therapy is an important systemic treatment option for pre- and postmenopausal women with advanced breast cancer due to a less toxic side effect profile and comparable efficacy to chemotherapy \[[@R07], [@R08]\]. There are a number of endocrine agents that are currently available for the treatment of breast cancer. The choice of agent should be based on the previous agents used, the safety and tolerability of the agent, patient comorbidities, and menopausal status and socioeconomic factors. Recently, a number of novel targeted therapies for the treatment of hormone receptor positive (HR^+^)/human epidermal growth factor receptor 2 negative (HER^2-^) mBC have been approved or are in late-stage clinical development, including mammalian target of rapamycin (mTOR) inhibitors (e.g., everolimus), and cyclin-dependent kinase (CDK)-4/6 inhibitors (e.g., palbociclib and ribociclib). Large phase III randomized controlled trials have demonstrated the superior efficacy of these treatments compared to conventional endocrine monotherapies \[[@R9]-[@R12]\]. In visceral crisis, current guidelines recommend chemotherapy to achieve rapid symptom control. No studies have analyzed the aggressiveness of the care in visceral crisis from luminal mBC patients. This retrospective study aimed to see how chemotherapy decision influenced clinical outcomes including survival in luminal mBC patients with visceral crisis and the main question faced by physician is how to treat or propose palliative care for this patient population.

Materials and Methods {#s2}
=====================

This study was retrospectively designed. The institutional ethic review board of military teaching university hospital approved the current study. Permission from the hospital authority was taken to access the medical records.

Participants and data collection {#s2a}
--------------------------------

Dataset from the military teaching university hospital medical oncology department tumor database was retrospectively reviewed to identify patients with breast cancer. We included those patients identified to have luminal metastatic disease within visceral crisis. Patients diagnosed between January 2013 and April 2016 were chosen for our study population. Demographic and clinical characteristics of the patients were obtained from the hospital registration records. In context of mBC, visceral crisis is defined as presence of: carcinomatous meningitis or leptomeningeal metastases, and significant liver metastases: usually when causing liver functional compromise - hepatocellular failure - raised bilirubin in absence of extrahepatic obstruction, significantly elevated transaminases with diffuse liver mets, lymphangitic lung metastases, or bulky lung metastases, respiratory failure, and bone marrow replacement. Data concerning the management plan, primary malignancy, stage, and timing of chemotherapy in visceral crisis were also obtained. At the time of diagnosis of "visceral crisis", patients generally had a complete physical examination and ancillary labs that typically included basic blood work (complete cell count and complete blood chemistries including calcium and liver and renal function tests) and serum tumor markers such as cancer antigen (CA) 15-3. Bone scans and computed tomography (CT) scans of biopsies of metastatic sites were performed when feasible. Cytotoxic chemotherapy was considered for all patients depending on their expectations, or a physician decision. Chemotherapy-based treatment was as follows: paclitaxel and bevacizumab, doxorubicin plus cyclophamide, docetaxel, or zoledronic acid administrated in patients with bone mets. Overall survival was calculated to assess the impact of chemotherapy on clinical outcomes.

Statistical analysis {#s3}
====================

A retrospective review of clinical and treatment data for all the patients was carried out, and data were entered on an anonymized database for data collection. Our clinical data were expressed in mean and standard deviation (SD), median, or percentage. Overall survival (OS) was calculated by the Kaplan-Meier product-limit method. OS was calculated as the time from the date of visceral crisis to the date of death or last contact. SPSS 20.0 software was used for statistical analysis.

Results {#s4}
=======

From January 2013 and April 2016, 315 patients with luminal A mBC were treated in Medical Oncology Department from Teaching Military Hospital Mohamed V Morocco. Thirty-five patients with ER^+^/HER^2-^ advanced breast cancer with visceral crisis disease were enrolled in this retrospective study. The study population comprised all patients who had received two hormonal therapy lines. Main patient and tumor characteristics are reported in [Table 1](#T1){ref-type="table"}. Median age was 48 years (SD 8.7), and median Eastern Cooperative Oncology Group (ECOG) performance status (PS) was 2. According to histopathology, there were 32 patients (91.4%) diagnosed as invasive ductal carcinoma, and three (8.6%) as invasive lobular carcinoma. All (100%) patients had *de novo* mBC with ER and/or progesterone receptor (PgR) positive primary tumors and HER^2-^. The majority of the enrolled patients had visceral disease (60.5%), more than 54% of the patients had single metastasis and 10% of the patients had multiple metastatic sites, with a median number of two sites. All (100%) of the patients had received endocrine treatment for advanced disease, with a median number of two lines. Endocrine therapy includes ovarian suppression in seven patients (20%), tamoxifene in 35 patients (100%), aromatase inhibitor in 35 patients (100%) and fulvestrant in three patients (8.5%). Median duration of hormonal treatment was 18 months (SD = 4.3). Visceral crisis was distributed as follows: carcinomatous meningitis or leptomeningeal metastases in 20%, significant liver metastases causing liver functional compromise - hepatocellular failure - raised bilirubin in absence of extrahepatic obstruction, elevated transaminases in 55%, lymphangitic lung metastasis, or bulky lung metastases causes' respiratory failure in 35%. In regards to chemotherapy for visceral crisis in advanced disease, 20% of the patients had been treated with paclitaxel and bevacizumab, 20% of the patients had received docetaxel, and 25% of the patients had treated with anthracyclines regimens as treatment for advanced disease, respectively. First cycle of chemotherapy was administrated in the majority of patients (91%). Palliative care was performed in 34 (30%) patients ([Table 2](#T2){ref-type="table"}). Progression of disease was the most common cause of death in 17 patients (48.57%) followed by septic shock in two patients (5.71%), respiratory failure in seven patients (20%) and hepatic insufficiency in nine patients (25.71%). During the 5 weeks periods preceding death, 65% of the patients received active treatments ([Table 3](#T3){ref-type="table"}). The mean time between visceral crisis and death was 4.7 weeks (SD = 2.9). Overall, luminal mBC patients with visceral crisis had significantly shorter OS. Using chemotherapy as index therapy, worse ECOG PS score was associated with significantly shorter OS (P = 0.001).

###### Characteristics of the Population With Advanced Breast Cancer and Visceral Crisis Disease

  Baseline characteristics                                                                35
  --------------------------------------------------------------------------------------- -----------------
  Age at breast cancer diagnosis, median years (range)                                    48 ± 8.7 years
  Educational level, n (%)                                                                
    Illiterate                                                                            10 (28.57%)
    Elementary                                                                            15 (42.85%)
    Junior college                                                                        8 (22.85%)
    High school                                                                           2 (5.71%)
  Marital status, n (%)                                                                   
    Married                                                                               27 (77.14%)
    Widow                                                                                 8 (22.85%)
  Menopausal status at the first breast cancer diagnosis, n (%)                           
    Postmenopausal status, N (%)                                                          28 (80%)
    Pre-perimenopausal status, N (%)                                                      7 (20%)
  Insurance plan type at mBC diagnosis, n (%)                                             35 (100%)
  Financial dependence, n (%)                                                             
    Partner                                                                               31 (88.57%)
    Own work                                                                              4 (11.42%)
  mBC type, n (%)                                                                         
    *De novo*                                                                             35 (100%)
  ECOG PS at visceral crisis, n (%)                                                       
    2                                                                                     31 (88.57%)
    3                                                                                     4 (11.42%)
  Number of metastatic sites at index treatment initiation                                
    1                                                                                     19 (54.28%)
    2                                                                                     12 (34.28%)
    3                                                                                     4 (11.42%)
  Sites of metastatic disease at mBC diagnosis, n (%)                                     
    Bone                                                                                  15 (42.85%)
    Liver                                                                                 27 (77.14%)
    Lung                                                                                  14 (40%)
  Positive ER tumor status (70-100%)                                                      35 (100%)
  Positive PgR tumor status (70-100%)                                                     35 (100%)
  Negative HER2 neu tumor status                                                          35 (100%)
  Type of index treatment for mBC, n (%)                                                  
    Ovarian suppression                                                                   7 (20%)
    Tamoxifene                                                                            35 (100%)
    Aromatases inhibitor                                                                  35 (100%)
    Fulvestrant                                                                           3 (8.5%)
  Line of hormonal therapy for mBC, n (%)                                                 
    First line                                                                            35 (100%)
    Second line                                                                           35 (100%)
    Third line                                                                            25 (100%)
  Duration from initiation hormonal treatment to visceral crisis, median months (range)   18 ± 4.3 months

###### Characteristics of the Hospitalizations of Patients With Advanced Breast Cancer and Visceral Crisis Disease

  Causes of death          Effect           Percentage
  ------------------------ ---------------- ------------
  Progression of disease   17 patients      48.57%
  Hepatic insufficiency    Nine patients    25.71%
  Respiratory failure      Seven patients   20%
  Septic shock             Two patients     5.71%

###### Characteristics of the Administered Treatment in Luminal Metastatic Breast Cancer With Visceral Crisis

                                                    Effect   Percentage
  ------------------------------------------------- -------- -----------------
  Best supportive care                              12       34.28%
  Chemotherapy in visceral crisis disease           23       65.72%
  First line of therapy                             23       65.72%
  Treatment modality                                         
    Epirubicine and cyclophosphamide                9        25%
    Paclitaxel and bevacizumab                      7        20%
    Docetaxel                                       7        20%
  Mode of administration IV                         23       65.72%
  Number of cycle of chemotherapy infusion                   
    One cycle                                       21       91.30%
    Two cycle                                       2        8.70%
  The mean time between visceral crisis and death            4.7 ± 1.9 weeks

Discussion {#s5}
==========

Hormone receptor (HR) positive breast cancers have substantial variation. With advancements in the treatment of HR^+^/HER^2-^ mBC, it is important to identify the patients who will develop visceral crisis. The current study demonstrated that patients with visceral crisis had significantly worse outcomes as measured by short survival. On average, the death occurred in all patients within 4.7 weeks from visceral crisis diagnosis. Alternatively, little is known about serial events associated with visceral crisis. The change in tumor attributes could be a pure biological phenomenon, caused by acquisition of genetic changes either due to genomic instability of the tumour cells or because of selection due to endocrine treatment. In our cohort, the visceral crisis was distributed as follows: carcinomatous meningitis or leptomeningeal metastases in 20%, significant liver metastases causing liver functional compromise - hepatocellular failure - raised bilirubin in absence of extrahepatic obstruction, elevated transaminases in 55%, lymphangitic lung metastasis, or bulky lung metastases causes' respiratory failure in 35%. Repeat biopsy of metastatic lesions was not performed in our patients. Considering that biopsy should be avoided when it is not safe and when the results are not expected to lead to any changes in treatment. In real-world practice, patients with visceral crisis are more likely to receive chemotherapy, often because their vital organs are affected \[[@R03]\]. The current study showed that different regimen-based chemotherapies have limited efficacy and effectiveness. Despite the fact that visceral crisis was cited as the primary cause of death in all patients receiving chemotherapy, 65% of our patients receiving chemotherapy underlined the difficulty of discussions in patients from Moroccan societies. Oncologists are not always aware or accepting a patient with visceral crisis, and they may be motivated to continue to treat the patient by a strong desire to help them, despite survival chances. Furthermore, the study showed that two-thirds of patients went to the emergency department or were admitted to the hospital at their visceral crisis, suggesting that patients may also play an active role in the high rate of cytotoxic treatment at visceral crisis. Chemotherapy in visceral crisis disease confers no survival advantage when compared to supportive care (5.8 weeks vs. 6.2 weeks, P = 0.23), a study has found. Despite all limitations of the small patient cohort and the retrospective nature of this study. Conventional endocrinetherapy combined to novel targeted therapies (CDK-4/6 inhibitors and mTOR inhibitor) for the treatment of HR^+^/HER^2-^ mBC has not been performed in our patient population. However, the current data report interesting insight into a very complex palliative cohort of visceral crisis in luminal mBC. Furthermore, this observational retrospective study shows gruelling treatments given to people with visceral crisis illnesses have no clinical benefit. Instead, it can actually lead to a worse quality of life. Our study found that 25% of patients and 65% died respectively in the hospital and at home. This is true in the context of a country with little availability of palliative care resources, where health policies should be more focused on incorporating palliative medicine in all medical strategies. Efforts are critically needed to improve care for this patient population to ensure that the care provided meets the goals and preferences of patients. In summary, our data showed that management of luminal mBC with visceral crisis is a complex problem. Prognosis is dismal as measured by short survival. Chemotherapy has limited efficacy and effectiveness. This study could provide important evidence for medical decision, such as shedding light on the optimal sequencing of endocrine therapy, chemotherapy and identifying the patients who need chemotherapy followed by maintenance endocrine therapy. We need prospective multicentric studies, with testing tools allowing better sharing of the decisions on active treatment between the medical team, the patient and his family.
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